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cgtatggcaa tgaaagacgg tgagctggtg atatgggata gtgttcaccc ttgttacacc 60 
gttttccatg agcaaactga aacgttttca tcgctctgga gtgaatacca cgacgatttc 12 0 
cggcagtttc tacacatata ttcgcaagat gtggcgtgtt acggtgaaaa cctggcctat 180 
ttccctaaag ggtttattga gaatatgttt ttcgtctcag ccaatccctg ggtgagtttc 24 0 
accagttttg atttaaacgt ggccatcatg tttgacagct tatcatcgac tgcacggtgc 3 00 
accaatgctt ctggcgtcag gcagccatcg gaagctgtgg tatggctgtg caggtcgtaa 3 60 
atcactgcat aattcgtgtc gctcaaggcg cactcccgtt ctggataatg ttttttgcgc 420 
cgacatcata acggttctgg caaatattct gaaatgagct gttgacaatt aatcatccgg 480 
ctcgtataat gtgtggaatt gtgagcggat aacaatttca cacaggaaac agaccatggc 540 
tggtgaccac gtcgtggaat gccttcgaat tcagcacctg cacatgggac gtcgacctga 600 
ggtaattata acccgggccc tatatatgga tccaattgca atgatcatca tgacagatct 660 
gcgcgcgatc gatatcagcg ctttaaattt gcgcatgcta gctatagttc tagaggtacc 720 
ggttgttaac gttagccggc tacgtatact ccggaatatt aataggccta ggatgcatat 7 80 
ggcggccgcc tgcagctggc gccatcgata cgcgtacgtc gcgaccgcgg acatgtacag 840 
agctcgagaa gtactagtgg ccaggaccca acgctgcccg agatgcgccg cgtgcggctg 900 
ctggagatgg cggacgcgat ggatatgttc tgccaagggt tggtttgcgc attcacagtt 960 
ctccgcaaga attgattggc tccaattctt ggagtggtga atccgttagc gaggtgccgc 1020 
cggcttccat tcaggtcgag gtggcccggc tccatgcacc gcgacgcaac gcggggaggc 1080 
agacaaggta tagggcggcg cctacaatcc atgccaaccc gttccatgtg ctcgccgagg 1140 
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cggcataaat cgccgtgacg atcagcggtc cagtgatcga agttaggctg gtaagagccg 1200 
cgagcgatcc ttgaagctgt ccctgatggt cgtcatctac ctgcctggac agcatggcct 1260 
gcaacgcggg catcccgatg ccgccggaag cgagaagaat cataatgggg aaggccatcc 1320 
agcctcgcgt cgcgaacgcc agcaagacgt agcccagcgc gtcggccgcc atgccggcga 13 80 
taatggcctg cttctcgccg aaacgtttgg tggcgggacc agtgacgaag gcttgagcga 1440 
gggcgtgcaa gattccgaat accgcaagcg acaggccgat catcgtcgcg ctccagcgaa 1500 
agcggtcctc gccgaaaatg acccagagcg ctgccggcac ctgtcctacg agttgcatga 1560 
taaagaagac agtcataagt gcggcgacga tagtcatgcc ccgcgcccac cggaaggagc 1620 
tgactgggtt gaaggctctc aagggcatcg gtcgacgctc tcccttatgc gactcctgca 16 80 
ttaggaagca gcccagtagt aggttgaggc cgttgagcac cgccgccgca aggaatggtg 1740 
catgcaagga gatggcgccc aacagtcccc cggccacggg gcctgccacc atacccacgc 1800 
cgaaacaagc gctcatgagc ccgaagtggc gagcccgatc ttccccatcg gtgatgtcgg 1860 
cgatataggc gccagcaacc gcacctgtgg cgccggtgat gccggccacg atgcgtccgg 1920 
cgtagaggat ccacaggacg ggtgtggtcg ccatgatcgc gtagtcgata gtggctccaa 19 80 
gtagcgaagc gagcaggact gggcggcggc caaagcggtc ggacagtgct ccgagaacgg 2 040 
gtgcgcatag aaattgcatc aacgcatata gcgctagcag cacgccatag tgactggcga 2100 
tgctgtcgga atggacgata tcccgcaaga ggcccggcag taccggcata accaagccta 2160 
tgcctacagc atccagggtg acggtgccga ggatgacgat gagcgcattg ttagatttca 2220 
tacacggtgc ctgactgcgt tagcaattta actgtgataa actaccgcat taaagcttat 2280 
cgatgataag ctgtcaaaca tgagaattac aacttatatc gtatggggct gacttcaggt 2340 
gctacatttg aagagataaa ttgcactgaa atctagaaat attttatctg attaataaga 2400 
tgatcttctt gagatcgttt tggtctgcgc gtaatctctt gctctgaaaa cgaaaaaacc 2460 
gccttgcagg gcggtttttc gaaggttctc tgagctacca actctttgaa ccgaggtaac 2520 
tggcttggag gagcgcagtc accaaaactt gtcctttcag tttagcctta accggcgcat 2580 
gacttcaaga ctaactcctc taaatcaatt accagtggct gctgccagtg gtgcttttgc 2640 
atgtctttcc gggttggact caagacgata gttaccggat aaggcgcagc ggtcggactg 2700 
aacggggggt tcgtgcatac agtccagctt ggagcgaact gcctacccgg aactgagtgt 2760 
caggcgtgga atgagacaaa cgcggccata acagcggaat gacaccggta aaccgaaagg 2 82 0 
caggaacagg agagcgcacg agggagccgc cagggggaaa cgcctggtat ctttatagtc 2880 
ctgtcgggtt tcgccaccac tgatttgagc gtcagatttc gtgatgcttg tcaggggggc 2940 
ggagcctatg gaaaaacggc tttgccgcgg ccctctcact tccctgttaa gtatcttcct 3000 
ggcatcttcc aggaaatctc cgccccgttc gtaagccatt tccgctcgcc gcagtcgaac 3060 
gaccgagcgt agcgagtcag tgagcgagga agcggaatat atcctgtatc acatattctg 3120 
ctgacgcacc ggtgcagcct tttttctcct gccacatgaa gcacttcact gacaccctca 3180 
tcagtgccaa catagtaagc cagtatacac tccgctagcg ctgatgtccg gcggtgcttt 3240 
tgccgttacg caccaccccg tcagtagctg aacaggaggg acagctgata gaaacagaag 3300 
ccactggagc acctcaaaaa caccatcata cactaaatca gtaagttggc agcatcaccc 3360 
gacgcacttt gcgccgaata aatacctgtg acggaagatc acttcgcaga ataaataaat 342 0 
cctggtgtcc ctgttgatac cgggaagccc tgggccaact tttggcgaaa atgagacgtt 3480 
gatcggcacg taagaggttc caactttcac cataatgaaa taagatcact accgggcgta 3540 
ttttttgagt tatcgagatt ttcaggagct aaggaagcta aaatggagaa aaaaatcact 3 600 
ggatatacca ccgttgatat atcccaatgg catcgtaaag aacattttga ggcatttcag 3660 
tcagttgctc aatgtaccta taaccagacc gttcagctgg atattacggc ctttttaaag 3720 
accgtaaaga aaaataagca caagttttat ccggccttta ttcacattct tgcccgcctg 37 80 
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atgaatgctc atccggaatt c 
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<211> 5201 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: plasmid 
pACSE2 



<400> 2 

cgtatggcaa tgaaagacgg tgagctggtg atatgggata gtgttcaccc ttgttacacc 60 
gttttccatg agcaaactga aacgttttca tcgctctgga gtgaatacca cgacgatttc 120 
cggcagtttc tacacatata ttcgcaagat gtggcgtgtt acggtgaaaa cctggcctat 180 
ttccctaaag ggtttattga gaatatgttt ttcgtctcag ccaatccctg ggtgagtttc 240 
accagttttg atttaaacgt ggccatcatg tttgacagct tatcatcgac tgcacggtgc 3 00 
accaatgctt ctggcgtcag gcagccatcg gaagctgtgg tatggctgtg caggtcgtaa 360 
atcactgcat aattcgtgtc gctcaaggcg cactcccgtt ctggataatg ttttttgcgc 420 
cgacatcata acggttctgg caaatattct gaaatgagct gttgacaatt aatcatccgg 480 
ctcgtataat gtgtggaatt gtgagcggat aacaatttca cacaggaaac agaccatggc 540 
tggtgaccac gtcgtggaat gccttcgaat tcagcacctg cacatgggac gtcgacctga 600 
ggtaattata acccgggccc tatatatgga tccaattgca atgatcatca tgacagatct 660 
gcgcgcgatc gatatcagcg ctttaaattt gcgcatgcta gctatagttc tagaggtacc 720 
ggttgttaac gttagccggc tacgtatact ccggaatatt aataggccta ggatgcatat 780 
ggcggccgcc tgcagctggc gccatcgata cgcgtacgtc gcgaccgcgg acatgtacag 840 
agctcgagaa gtactagttt acgttgacac catcgaatgg cgcaaaacct ttcgcggtat 900 
ggcatgatag cgcccggaag agagtcaatt cagggtggtg aatgtgaaac cagtaacgtt 960 
atacgatgtc gcagagtatg ccggtgtctc ttatcagacc gtttcccgcg tggtgaacca 1020 
ggccagccac gtttctgcga aaacgcggga aaaagtggaa gcggcgatgg cggagctgaa 1080 
ttacattccc aaccgcgtgg cacaacaact ggcgggcaaa cagtcgttgc tgattggcgt 1140 
tgccacctcc agtctggccc tgcacgcgcc gtcgcaaatt gtcgcggcga ttaaatctcg 1200 
cgccgatcaa ctgggtgcca gcgtggtggt gtcgatggta gaacgaagcg gcgtcgaagc 1260 
ctgtaaagcg gcggtgcaca atcttctcgc gcaacgcgtc agtgggctga tcattaacta 1320 
tccgctggat gaccaggatg ccattgctgt ggaagctgcc tgcactaatg ttccggcgtt 1380 
atttcttgat gtctctgacc agacacccat caacagtatt attttctccc atgaagacgg 1440 
tacgcgactg ggcgtggagc atctggtcgc attgggtcac cagcaaatcg cgctgttagc 1500 
gggcccatta agttctgtct cggcgcgtct gcgtctggct ggctggcata aatatctcac 1560 
tcgcaatcaa attcagccga tagcggaacg ggaaggcgac tggagtgcca tgtccggttt 1620 
tcaacaaacc atgcaaatgc tgaatgaggg catcgttccc actgcgatgc tggttgccaa 1680 
cgatcagatg gcgctgggcg caatgcgcgc cattaccgag tccgggctgc gcgttggtgc 1740 
ggatatctcg gtagtgggat acgacgatac cgaagacagc tcatgttata tcccgccgtc 1800 
aaccaccatc aaacaggatt ttcgcctgct ggggcaaacc agcgtggacc gcttgctgca 1860 
actctctcag ggccaggcgg tgaagggcaa tcagctgttg cccgtctcac tggtgaaaag 1920 
aaaaaccacc ctggcgccca atacgcaaac cgcctctccc cgcgcgttgg ccgattcatt 1980 
aatgcagctg gcacgacagg tttcccgact ggaaagcggg cagtgagcgc aacgcaatta 2 040 
atgtgagtta gcgcgaattg atctgaattc tcatgtttga cagcttatca tcgactgcac 2100 
ggtgcaccaa tgcttctggc gtcaggcagc catcggaagc tgtggtatgg ctgtgcaggt 2160 
cgtaaatcac tgcataattc gtgtcgctca aggcgcactc ccgttctgga taatgttttt 2220 
tgcgccgaca tcataacggt tctggcaaat attctagtgg ccaggaccca acgctgcccg 2280 
agatgcgccg cgtgcggctg ctggagatgg cggacgcgat ggatatgttc tgccaagggt 2340 
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tggtttgcgc attcacagtt ctccgcaaga attgattggc tccaattctt ggagtggtga 2400 
atccgttagc gaggtgccgc cggcttccat tcaggtcgag gtggcccggc tccatgcacc 2460 
gcgacgcaac gcggggaggc agacaaggta tagggcggcg cctacaatcc atgccaaccc 252 0 
gttccatgtg ctcgccgagg cggcataaat cgccgtgacg atcagcggtc cagtgatcga 2580 
agttaggctg gtaagagccg cgagcgatcc ttgaagctgt ccctgatggt cgtcatctac 2640 
ctgcctggac agcatggcct gcaacgcggg catcccgatg ccgccggaag cgagaagaat 2700 
cataatgggg aaggccatcc agcctcgcgt cgcgaacgcc agcaagacgt agcccagcgc 2760 
gtcggccgcc atgccggcga taatggcctg cttctcgccg aaacgtttgg tggcgggacc 282 0 
agtgacgaag gcttgagcga gggcgtgcaa gattccgaat accgcaagcg acaggccgat 2880 
catcgtcgcg ctccagcgaa agcggtcctc gccgaaaatg acccagagcg ctgccggcac 2940 
ctgtcctacg agttgcatga taaagaagac agtcataagt gcggcgacga tagtcatgcc 3000 
ccgcgcccac cggaaggagc tgactgggtt gaaggctctc aagggcatcg gtcgacgctc 3060 
tcccttatgc gactcctgca ttaggaagca gcccagtagt aggttgaggc cgttgagcac 3120 
cgccgccgca aggaatggtg catgcaagga gatggcgccc aacagtcccc cggccacggg 3180 
gcctgccacc atacccacgc cgaaacaagc gctcatgagc ccgaagtggc gagcccgatc 3240 
ttccccatcg gtgatgtcgg cgatataggc gccagcaacc gcacctgtgg cgccggtgat 33 00 
gccggccacg atgcgtccgg cgtagaggat ccacaggacg ggtgtggtcg ccatgatcgc 3360 
gtagtcgata gtggctccaa gtagcgaagc gagcaggact gggcggcggc caaagcggtc 3420 
ggacagtgct ccgagaacgg gtgcgcatag aaattgcatc aacgcatata gcgctagcag 3480 
cacgccatag tgactggcga tgctgtcgga atggacgata tcccgcaaga ggcccggcag 3 540 
taccggcata accaagccta tgcctacagc atccagggtg acggtgccga ggatgacgat 3 600 
gagcgcattg ttagatttca tacacggtgc ctgactgcgt tagcaattta actgtgataa 3 660 
actaccgcat taaagcttat cgatgataag ctgtcaaaca tgagaattac aacttatatc 3720 
gtatggggct gacttcaggt gctacatttg aagagataaa ttgcactgaa atctagaaat 3780 
attttatctg attaataaga tgatcttctt gagatcgttt tggtctgcgc gtaatctctt 3 840 
gctctgaaaa cgaaaaaacc gccttgcagg gcggtttttc gaaggttctc tgagctacca 3 900 
actctttgaa ccgaggtaac tggcttggag gagcgcagtc accaaaactt gtcctttcag 3 960 
tttagcctta accggcgcat gacttcaaga ctaactcctc taaatcaatt accagtggct 4020 
gctgccagtg gtgcttttgc atgtctttcc gggttggact caagacgata gttaccggat 4080 
aaggcgcagc ggtcggactg aacggggggt tcgtgcatac agtccagctt ggagcgaact 4140 
gcctacccgg aactgagtgt caggcgtgga atgagacaaa cgcggccata acagcggaat 4200 
gacaccggta aaccgaaagg caggaacagg agagcgcacg agggagccgc cagggggaaa 4260 
cgcctggtat ctttatagtc ctgtcgggtt tcgccaccac tgatttgagc gtcagatttc 4320 
gtgatgcttg tcaggggggc ggagcctatg gaaaaacggc tttgccgcgg ccctctcact 4380 
tccctgttaa gtatcttcct ggcatcttcc aggaaatctc cgccccgttc gtaagccatt 4440 
tccgctcgcc gcagtcgaac gaccgagcgt agcgagtcag tgagcgagga agcggaatat 4500 
atcctgtatc acatattctg ctgacgcacc ggtgcagcct tttttctcct gccacatgaa 4560 
gcacttcact gacaccctca tcagtgccaa catagtaagc cagtatacac tccgctagcg 4620 
ctgatgtccg gcggtgcttt tgccgttacg caccaccccg tcagtagctg aacaggaggg 4680 
acagctgata gaaacagaag ccactggagc acctcaaaaa caccatcata cactaaatca 4740 
gtaagttggc agcatcaccc gacgcacttt gcgccgaata aatacctgtg acggaagatc 4800 
acttcgcaga ataaataaat cctggtgtcc ctgttgatac cgggaagccc tgggccaact 4860 
tttggcgaaa atgagacgtt gatcggcacg taagaggttc caactttcac cataatgaaa 4920 
taagatcact accgggcgta ttttttgagt tatcgagatt ttcaggagct aaggaagcta 4980 
aaatggagaa aaaaatcact ggatatacca ccgttgatat atcccaatgg catcgtaaag 5040 
aacattttga ggcatttcag tcagttgctc aatgtaccta taaccagacc gttcagctgg 5100 
atattacggc ctttttaaag accgtaaaga aaaataagca caagttttat ccggccttta 5160 
ttcacattct tgcccgcctg atgaatgctc atccggaatt c 5201 



4 



<210> 3 
<211> 5201 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: plasmid 
pACSE3 

<400> 3 

cgtatggcaa tgaaagacgg tgagctggtg atatgggata gtgttcaccc ttgttacacc 60 
gttttccatg agcaaactga aacgttttca tcgctctgga gtgaatacca cgacgatttc 120 
cggcagtttc tacacatata ttcgcaagat gtggcgtgtt acggtgaaaa cctggcctat 180 
ttccctaaag ggtttattga gaatatgttt ttcgtctcag ccaatccctg ggtgagtttc 240 
accagttttg atttaaacgt ggccatcatg tttgacagct tatcatcgac tgcacggtgc 3 00 
accaatgctt ctggcgtcag gcagccatcg gaagctgtgg tatggctgtg caggtcgtaa 3 60 
atcactgcat aattcgtgtc gctcaaggcg cactcccgtt ctggataatg ttttttgcgc 420 
cgacatcata acggttctgg caaatattct gaaatgagct gttgacaatt aatcatccgg 4 80 
ctcgtataat gtgtggaatt gtgagcggat aacaatttca cacaggaaac agatcatgac 540 
tggtgaccac gtcgtggaat gccttcgaat tcagcacctg cacatgggac gtcgacctga 600 
ggtaattata acccgggccc tatatatgga tccaattgca atgatcatca tgtcagatct 660 
gcgcgcgatc gatatcagcg ctttaaattt gcgcatgcta gctatagttc tagaggtacc 720 
ggttgttaac gttagccggc tacgtatact ccggaatatt aataggccta ggatgcatat 7 80 
ggcggccgcc tgcagctggc gccatcgata cgcgtacgtc gcgaccgcgg acatgtacag 840 
agctcgagaa gtactagttt acgttgacac catcgaatgg cgcaaaacct ttcgcggtat 900 
ggcatgatag cgcccggaag agagtcaatt cagggtggtg aatgtgaaac cagtaacgtt 960 
atacgatgtc gcagagtatg ccggtgtctc ttatcagacc gtttcccgcg tggtgaacca 1020 
ggccagccac gtttctgcga aaacgcggga aaaagtggaa gcggcgatgg cggagctgaa 1080 
ttacattccc aaccgcgtgg cacaacaact ggcgggcaaa cagtcgttgc tgattggcgt 1140 
tgccacctcc agtctggccc tgcacgcgcc gtcgcaaatt gtcgcggcga ttaaatctcg 1200 
cgccgatcaa ctgggtgcca gcgtggtggt gtcgatggta gaacgaagcg gcgtcgaagc 12 60 
ctgtaaagcg gcggtgcaca atcttctcgc gcaacgcgtc agtgggctga tcattaacta 1320 
tccgctggat gaccaggatg ccattgctgt ggaagctgcc tgcactaatg ttccggcgtt 13 80 
atttcttgat gtctctgacc agacacccat caacagtatt attttctccc atgaagacgg 1440 
tacgcgactg ggcgtggagc atctggtcgc attgggtcac cagcaaatcg cgctgttagc 1500 
gggcccatta agttctgtct cggcgcgtct gcgtctggct ggctggcata aatatctcac 1560 
tcgcaatcaa attcagccga tagcggaacg ggaaggcgac tggagtgcca tgtccggttt 162 0 
tcaacaaacc atgcaaatgc tgaatgaggg catcgttccc actgcgatgc tggttgccaa 1680 
cgatcagatg gcgctgggcg caatgcgcgc cattaccgag tccgggctgc gcgttggtgc 1740 
ggatatctcg gtagtgggat acgacgatac cgaagacagc tcatgttata tcccgccgtc 1800 
aaccaccatc aaacaggatt ttcgcctgct ggggcaaacc agcgtggacc gcttgctgca 1860 
actctctcag ggccaggcgg tgaagggcaa tcagctgttg cccgtctcac tggtgaaaag 1920 
aaaaaccacc ctggcgccca atacgcaaac cgcctctccc cgcgcgttgg ccgattcatt 1980 
aatgcagctg gcacgacagg tttcccgact ggaaagcggg cagtgagcgc aacgcaatta 2 040 
atgtgagtta gcgcgaattg atctgaattc tcatgtttga cagcttatca tcgactgcac 2100 
ggtgcaccaa tgcttctggc gtcaggcagc catcggaagc tgtggtatgg ctgtgcaggt 2160 
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cgtaaatcac tgcataattc gtgtcgctca 
tgcgccgaca tcataacggt tctggcaaat 
agatgcgccg cgtgcggctg ctggagatgg 
tggtttgcgc attcacagtt ctccgcaaga 
atccgttagc gaggtgccgc cggcttccat 
gcgacgcaac gcggggaggc agacaaggta 
gttccatgtg ctcgccgagg cggcataaat 
agttaggctg gtaagagccg cgagcgatcc 
ctgcctggac agcatggcct gcaacgcggg 
cataatgggg aaggccatcc agcctcgcgt 
gtcggccgcc atgccggcga taatggcctg 
agtgacgaag gcttgagcga gggcgtgcaa 
catcgtcgcg ctccagcgaa agcggtcctc 
ctgtcctacg agttgcatga taaagaagac 
ccgcgcccac cggaaggagc tgactgggtt 
tcccttatgc gactcctgca ttaggaagca 
cgccgccgca aggaatggtg catgcaagga 
gcctgccacc atacccacgc cgaaacaagc 
ttccccatcg gtgatgtcgg cgatataggc 
gccggccacg atgcgtccgg cgtagaggat 
gtagtcgata gtggctccaa gtagcgaagc 
ggacagtgct ccgagaacgg gtgcgcatag 
cacgccatag tgactggcga tgctgtcgga 
taccggcata accaagccta tgcctacagc 
gagcgcattg ttagatttca tacacggtgc 
actaccgcat taaagcttat cgatgataag 
gtatggggct gacttcaggt gctacatttg 
attttatctg attaataaga tgatcttctt 
gctctgaaaa cgaaaaaacc gccttgcagg 
actctttgaa ccgaggtaac tggcttggag 
tttagcctta accggcgcat gacttcaaga 
gctgccagtg gtgcttttgc atgtctttcc 
aaggcgcagc ggtcggactg aacggggggt 
gcctacccgg aactgagtgt caggcgtgga 
gacaccggta aaccgaaagg caggaacagg 
cgcctggtat ctttatagtc ctgtcgggtt 
gtgatgcttg tcaggggggc ggagcctatg 
tccctgttaa gtatcttcct ggcatcttcc 
tccgctcgcc gcagtcgaac gaccgagcgt 
atcctgtatc acatattctg ctgacgcacc 
gcacttcact gacaccctca tcagtgccaa 
ctgatgtccg gcggtgcttt tgccgttacg 
acagctgata gaaacagaag ccactggagc 
gtaagttggc agcatcaccc gacgcacttt 
acttcgcaga ataaataaat cctggtgtcc 
tttggcgaaa atgagacgtt gatcggcacg 
taagatcact accgggcgta ttttttgagt 
aaatggagaa aaaaatcact ggatatacca 




aggcgcactc ccgttctgga taatgttttt 2220 
attctagtgg ccaggaccca acgctgcccg 22 80 
cggacgcgat ggatatgttc tgccaagggt 2340 
attgattggc tccaattctt ggagtggtga 2400 
tcaggtcgag gtggcccggc tccatgcacc 2460 
tagggcggcg cctacaatcc atgccaaccc 2520 
cgccgtgacg atcagcggtc cagtgatcga 2580 
ttgaagctgt ccctgatggt cgtcatctac 2 640 
catcccgatg ccgccggaag cgagaagaat 2 7 00 
cgcgaacgcc agcaagacgt agcccagcgc 2 7 60 
cttctcgccg aaacgtttgg tggcgggacc 2 820 
gattccgaat accgcaagcg acaggccgat 2 880 
gccgaaaatg acccagagcg ctgccggcac 2 940 
agtcataagt gcggcgacga tagtcatgcc 3 000 
gaaggctctc aagggcatcg gtcgacgctc 3 060 
gcccagtagt aggttgaggc cgttgagcac 312 0 
gatggcgccc aacagtcccc cggccacggg 3180 
gctcatgtgc ccgaagtggc gagcccgatc 3240 
gccagcaacc gcacctgtgg cgccggtgat 3300 
ccacaggacg ggtgtggtcg ccatgatcgc 3 3 60 
gagcaggact gggcggcggc caaagcggtc 3420 
aaattgcatc aacgcatata gcgctagcag 3480 
atggacgata tcccgcaaga ggcccggcag 3 540 
atccagggtg acggtgccga ggatgacgat 3 600 
ctgactgcgt tagcaattta actgtgataa 3 660 
ctgtcaaaca tgagaattac aacttatatc 3720 
aagagataaa ttgcactgaa atctagaaat 3 7 80 
gagatcgttt tggtctgcgc gtaatctctt 3 84 0 
gcggtttttc gaaggttctc tgagctacca 3 900 
gagcgcagtc accaaaactt gtcctttcag 3 960 
ctaactcctc taaatcaatt accagtggct 4020 
gggttggact caagacgata gttaccggat 4080 
tcgtgcatac agtccagctt ggagcgaact 4140 
atgagacaaa cgcggccata acagcggaat 42 00 
agagcgcacg agggagccgc cagggggaaa 42 6 0 
tcgccaccac tgatttgagc gtcagatttc 432 0 
gaaaaacggc tttgccgcgg ccctctcact 43 80 
aggaaatctc cgccccgttc gtaagccatt 4440 
agcgagtcag tgagcgagga agcggaatat 4500 
ggtgcagcct tttttctcct gccacatgaa 4560 
catagtaagc cagtatacac tccgctagcg 4620 
caccaccccg tcagtagctg aacaggaggg 4680 
acctcaaaaa caccatcata cactaaatca 4740 
gcgccgaata aatacctgtg acggaagatc 4800 
ctgttgatac cgggaagccc tgggccaact 4860 
taagaggttc caactttcac cataatgaaa 492 0 
tatcgagatt ttcaggagct aaggaagcta 4980 
ccgttgatat atcccaatgg catcgtaaag 5040 



6 




aacattttga ggcatttcag tcagttgctc 
atattacggc ctttttaaag accgtaaaga 
ttcacattct tgcccgcctg atgaatgctc 




aatgtaccta taaccagacc gttcagctgg 5100 
aaaataagca caagttttat ccggccttta 5160 
atccggaatt c 5201 



<210> 4 
<211> 1134 
<212> DNA 

<213> Unknown Organism 
<220> 

<223> Description of Unknown Organism: Escherichia coli 
plasmid pBR322 

<400> 4 

atggtcaaaa cgacgctctg cgccttatta attaccgcct cttgctccac atttgctgcc 60 
cctcaacaaa tcaacgatat tgtgcatcgc acaattaccc cgcttataga gcaacaaaag 12 0 
atcccgggta tggcggtggc ggtaatttat cagggtaaac cttattactt tacctggggc 180 
tatgcggaca tcgccaaaaa gcagcccgtc acacagcaaa cgttgtttga gttaggttcg 240 
gtcagcaaaa catttactgg cgtgcttggt ggcgacgcta ttgctcgagg ggaaatcaag 3 00 
ttaagcgatc ccacaacaaa atactggcct gaacttaccg ctaaacagtg gaatgggatc 3 60 
acactattac atctcgcaac ctacactgct ggcggcctgc cattgcaggt gccggatgag 42 0 
gtgaaatcct caagcgactt gctgcgcttc tatcaaaact ggcagcctgc atgggctcca 480 
ggaacacaac gtctgtatgc caactccagt atcggtttgt tcggcgcact ggctgtgaag 540 
ccgtctggtt tgagttttga gcaggcgatg caaactcgtg tcttccagcc actcaaactc 600 
aaccatacgt ggattaatgt accgcccgca gaagaaaaga attacgcctg gggatatcgc 660 
gaaggtaagg cagtgcatgt ttcgcctggg gcgttagatg ctgaagctta tggtgtgaag 720 
tcgaccattg aagatatggc ccgctgggtg caaagcaatt taaaacccct tgatatcaat 7 80 
gagaaaacgc ttcaacaagg gatacaactg gcacaatctc gctactggca aaccggcgat 840 
atgtatcagg gcctgggctg ggaaatgctg gactggccgg taaatcctga cagcatcatt 900 
aacggcagtg acaataaaat tgcactggca gcacgccccg taaaagcgat tacgccccca 960 
actcctgcag tacgcgcatc atgggtacat aaaacagggg cgaccggcgg atttggtagc 1020 
tatgtcgcgt ttattccaga aaaagagctg ggtatcgtga tgctggcaaa caaaaactat 1080 
cccaatccag cgagagtcga cgccgcctgg cagattctta acgctctaca gtaa 1134 



<210> 5 
<211> 377 
<212> PRT 

<213> Unknown Organism 
<220> 

<223> Description of Unknown Organism: Escherichia coli 
plasmid pBR322 

<400> 5 

Met Val Lys Thr Thr Leu Cys Ala Leu Leu He Thr Ala Ser Cys Ser 
15 10 15 
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Thr Phe Ala Ala Pro Gin Gin lie Asn Asp He Val His Arg Thr He 
20 25 30 

Thr Pro Leu He Glu Gin Gin Lys He Pro Gly Met Ala Val Ala Val 
35 40 45 

He Tyr Gin Gly Lys Pro Tyr Tyr Phe Thr Trp Gly Tyr Ala Asp He 
50 55 60 

Ala Lys Lys Gin Pro Val Thr Gin Gin Thr Leu Phe Glu Leu Gly Ser 
65 70 75 80 

Val Ser Lys Thr Phe Thr Gly Val Leu Gly Gly Asp Ala He Ala Arg 
85 90 95 

Gly Glu He Lys Leu Ser Asp Pro Thr Thr Lys Tyr Trp Pro Glu Leu 
100 105 HO 

Thr Ala Lys Gin Trp Asn Gly He Thr Leu Leu His Leu Ala Thr Tyr 
115 120 125 

Thr Ala Gly Gly Leu Pro Leu Gin Val Pro Asp Glu Val Lys Ser Ser 
130 135 140 

Ser Asp Leu Leu Arg Phe Tyr Gin Asn Trp Gin Pro Ala Trp Ala Pro 
145 150 155 160 

Gly Thr Gin Arg Leu Tyr Ala Asn Ser Ser He Gly Leu Phe Gly Ala 
165 170 175 

Leu Ala Val Lys Pro Ser Gly Leu Ser Phe Glu Gin Ala Met Gin Thr 
180 185 190 

Arg Val Phe Gin Pro Leu Lys Leu Asn His Thr Trp He Asn Val Pro 
195 200 205 

Pro Ala Glu Glu Lys Asn Tyr Ala Trp Gly Tyr Arg Glu Gly Lys Ala 
210 215 220 

Val His Val Ser Pro Gly Ala Leu Asp Ala Glu Ala Tyr Gly Val Lys 
225 230 235 240 

Ser Thr He Glu Asp Met Ala Arg Trp Val Gin Ser Asn Leu Lys Pro 
245 250 255 

Leu Asp He Asn Glu Lys Thr Leu Gin Gin Gly He Gin Leu Ala Gin 
260 265 270 
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Ser Arg Tyr Trp 
275 

Met Leu Asp Trp 
290 

Asn Lys lie Ala 
305 

Thr Pro Ala Val 



Gly Phe Gly Ser 
340 

Val Met Leu Ala 
355 

Ala Trp Gin He 
370 




Gin Thr Gly Asp 
280 

Pro Val Asn Pro 
295 

Leu Ala Ala Arg 
310 

Arg Ala Ser Trp 
325 

Tyr Val Ala Phe 



Asn Lys Asn Tyr 
360 

Leu Asn Ala Leu 
375 



Met Tyr Gin Gly 



Asp Ser He He 
300 

Pro Val Lys Ala 
315 

Val His Lys Thr 
330 

He Pro Glu Lys 
345 

Pro Asn Pro Ala 



Gin 




Leu Gly Trp Glu 
285 

Asn Gly Ser Asp 



He Thr Pro Pro 
320 

Gly Ala Thr Gly 
335 

Glu Leu Gly He 
350 

Arg Val Asp Ala 
365 



<210> 6 
<211> 1134 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: mutant 
ampicillin resistance gene AmpC13A 

<400> 6 

atggtcaaaa cgacgctctg cgccctatta attaccgcct cttgctccac atttgctgcc 60 
cctcaacaaa tcaacgatat tgtgcatcgc acaattaccc cgcttataga gcaacaaaag 120 
atcccgggta tggcggtggc ggtaatttat cagggtaaac cttattactt tacctggggc 180 
tatgcggaca tcgctaaaaa gcagcccgtc acacagcaaa cgttgtttga gttaggttcg 240 
gtcagcaaaa catttactgg cgtgcttggt ggcgacgcta ttgctcgagg ggaaatcaag 3 00 
ttaagcgatc ccacaacaaa atactggcct gaacttaccg ctaaacagtg gaatgggatc 360 
acactattac atctcgcaac ctacactgct ggcggcctgc cattgcaggt gccggatgag 420 
gtgaaatcct caagcgactt gctgcgcttc tatcaaaact ggcagcctgc atgggctcca 480 
ggaacacaac gtctgtatgc caactccagt atcggtttgt tcggcgcact ggctgtgaag 540 
ccgtctggtt tgagttttga gcaggcgatg caaactcgtg tyttccagcc actcaaactc 600 
aaccatacgt ggattaatgt accgcccgca gaagaaaaga attacgcctg gggatatcgc 660 
gaaggtaagg cagtgcatgt ttcgcctggg gcgttagatg ctgaagctta tggtgtgaag 720 
tcgaccattg aagatatggc ccgctgggtg caaagcaatt taaaacccct tgatatcaat 7 80 
gagaaaacgc ttcaacaagg gatacaactg gcacaatctc gctactggca aaccggcgat 840 
atgtatcagg gcctgggctg ggaaatgctg gactggccgg taaatcctga cagcatcatt 900 
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aacggccgtg acaataaaat tgcactggca 
actcctgcag tacgcgcatc atgggtacat 
tatgtcgcgt ttattccaga aaaagagctg 
cccaatccag cgagagtgga cgccgcctgg 




gcacgccccg taaaagcgat tacgccccca 960 
aaaacagggg cgaccggcgg atttggtagc 1020 
ggtatcgtga tgctggcaaa caaaaactat 1080 
cagattctta acgctctaca gtaa 1134 



<210> 7 
<211> 377 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: mutant 
ampicillin resistance protein AmpC13A 

<400> 7 

Met Val Lys Thr Thr Leu Cys Ala Leu Leu lie Thr Ala Ser Cys Ser 
15 10 15 

Thr Phe Ala Ala Pro Gin Gin lie Asn Asp lie Val His Arg Thr lie 
20 25 30 

Thr Pro Leu lie Glu Gin Gin Lys lie Pro Gly Met Ala Val Ala Val 
35 40 45 

lie Tyr Gin Gly Lys Pro Tyr Tyr Phe Thr Trp Gly Tyr Ala Asp lie 
50 55 60 

Ala Lys Lys Gin Pro Val Thr Gin Gin Thr Leu Phe Glu Leu Gly Ser 
65 70 75 80 

Val Ser Lys Thr Phe Thr Gly Val Leu Gly Gly Asp Ala lie Ala Arg 
85 90 95 

Gly Glu lie Lys Leu Ser Asp Pro Thr Thr Lys Tyr Trp Pro Glu Leu 
100 105 110 

Thr Ala Lys Gin Trp Asn Gly lie Thr Leu Leu His Leu Ala Thr Tyr 
115 120 125 

Thr Ala Gly Gly Leu Pro Leu Gin Val Pro Asp Glu Val Lys Ser Ser 
130 135 140 

Ser Asp Leu Leu Arg Phe Tyr Gin Asn Trp Gin Pro Ala Trp Ala Pro 
145 150 155 160 

Gly Thr Gin Arg Leu Tyr Ala Asn Ser Ser lie Gly Leu Phe Gly Ala 
165 170 175 
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Leu Ala Val Lys Pro Ser Gly Leu Ser Phe Glu Gin Ala Met Gin Thr 
180 185 190 

Arg Val Phe Gin Pro Leu Lys Leu Asn His Thr Trp lie Asn Val Pro 
195 200 205 

Pro Ala Glu Glu Lys Asn Tyr Ala Trp Gly Tyr Arg Glu Gly Lys Ala 
210 215 220 

Val His Val Ser Pro Gly Ala Leu Asp Ala Glu Ala Tyr Gly Val Lys 
225 230 235 240 

Ser Thr lie Glu Asp Met Ala Arg Trp Val Gin Ser Asn Leu Lys Pro 
245 250 255 

Leu Asp lie Asn Glu Lys Thr Leu Gin Gin Gly lie Gin Leu Ala Gin 
260 265 270 

Ser Arg Tyr Trp Gin Thr Gly Asp Met Tyr Gin Gly Leu Gly Trp Glu 
275 280 285 

Met Leu Asp Trp Pro Val Asn Pro Asp Ser lie lie Asn Gly Arg Asp 
290 295 300 

Asn Lys lie Ala Leu Ala Ala Arg Pro Val Lys Ala lie Thr Pro Pro 
305 310 315 320 

Thr Pro Ala Val Arg Ala Ser Trp Val His Lys Thr Gly Ala Thr Gly 
325 330 335 

Gly Phe Gly Ser Tyr Val Ala Phe lie Pro Glu Lys Glu Leu Gly lie 
340 345 350 

Val Met Leu Ala Asn Lys Asn Tyr Pro Asn Pro Ala Arg Val Asp Ala 
355 360 365 

Ala Trp Gin lie Leu Asn Ala Leu Gin 
370 375 



<210> 8 
<211> 1134 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: mutant 
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ampicillin resistance gene AmpC41A 



<400> 8 

atggtcaaaa cgacgctctg 
cctcaacaaa tcaacgatat 
atcccgggta tggcggtggc 
tatgcggaca tcgctaaaaa 
gtcagcaaaa catttactgg 
ttaagcgatc ccacaacaaa 
tcactattac atctcgcaac 
gtgaaatcct caagcgactt 
ggaacacaac gtctgtatgc 
ccgtctggtt tgagttttga 
aaccatacgt ggattaatgt 
gagggtaagg cagtgcatgt 
tcgaccattg aagatatggc 
gagaaaacgc ttcaacaagg 
atgtatcagg gcctgggctg 
aacggccgtg acaataaaat 
actcctgcag tacgcgcatc 
tatgtcgcgt ttattccaga 
cccaatccag cgagagtcga 



cgccctatta attaccgcct 
tgtgcatcgc acaattaccc 
ggtaatttat cagggtaaac 
gcagcccgtc acacagcaaa 
cgtgcttggt ggcgacgcta 
atactggcct gaacttaccg 
ctacactgct ggcggcctgc 
gctgcgcttc tatcaaaact 
caactccagt atcggtttgt 
gcaggcgatg caaactcgtg 
accgcccgca gaagaaaaga 
ttcgcctggg gcgttagatg 
ccgctgggtg caaagcaatt 
gatacaactg gcacaatctc 
ggaaatgctg gactggccgg 
tgcactggca gcacgccccg 
atgggtacat aaaacagggg 
aaaagagctg ggtatcgtga 
cgccgcctgg cagattctta 



cttgctccac atttgctgcc 60 
cgcttataga gcaacaaaag 12 0 
cttattactt tacctggggc 180 
cgttgtttga gttaggttcg 240 
ttgctcgagg ggaaatcaag 3 00 
ctaaacagtg gaatgggatc 3 60 
cattgcaggt gccggatgag 420 
ggcagcctgc atgggctcca 480 
tcggcgcact ggctgtgaag 540 
tcttccagcc actcaaactc 600 
attacgcctg gggatatcgc 660 
ctgaagctta tggtgtgaag 720 
taaaacccct tgatatcaat 780 
gctactggca aaccggcgat 840 
taaatcctga cagcatcatt 900 
taaaagcgat tacgccccca 960 
cgaccggcgg atttggtagc 1020 
tgctggcaaa caaaaactat 1080 
acgccctaca gtaa 1134 



<210> 9 
<211> 377 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: mutant 
ampicillin resistance protein AmpC41A 



<400> 9 

Met Val Lys Thr Thr Leu Cys Ala 
1 5 

Thr Phe Ala Ala Pro Gin Gin lie 
20 

Thr Pro Leu lie Glu Gin Gin Lys 

35 40 

lie Tyr Gin Gly Lys Pro Tyr Tyr 
50 55 

Ala Lys Lys Gin Pro Val Thr Gin 
65 70 



Leu Leu lie Thr Ala Ser Cys Ser 
10 15 

Asn Asp lie Val His Arg Thr lie 
25 30 

lie Pro Gly Met Ala Val Ala Val 
45 

Phe Thr Trp Gly Tyr Ala Asp lie 
60 

Gin Thr Leu Phe Glu Leu Gly Ser 
75 80 
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# 



Val Ser Lys Thr Phe Thr Gly Val Leu Gly Gly Asp Ala lie Ala Arg 
85 90 95 

Gly Glu lie Lys Leu Ser Asp Pro Thr Thr Lys Tyr Trp Pro Glu Leu 
100 105 110 

Thr Ala Lys Gin Trp Asn Gly lie Ser Leu Leu His Leu Ala Thr Tyr 
115 120 125 

Thr Ala Gly Gly Leu Pro Leu Gin Val Pro Asp Glu Val Lys Ser Ser 
130 135 140 

Ser Asp Leu Leu Arg Phe Tyr Gin Asn Trp Gin Pro Ala Trp Ala Pro 
145 150 155 160 

Gly Thr Gin Arg Leu Tyr Ala Asn Ser Ser lie Gly Leu Phe Gly Ala 
165 170 175 

Leu Ala Val Lys Pro Ser Gly Leu Ser Phe Glu Gin Ala Met Gin Thr 
180 185 190 

Arg Val Phe Gin Pro Leu Lys Leu Asn His Thr Trp He Asn Val Pro 
195 200 205 

Pro Ala Glu Glu Lys Asn Tyr Ala Trp Gly Tyr Arg Glu Gly Lys Ala 
210 215 220 

Val His Val Ser Pro Gly Ala Leu Asp Ala Glu Ala Tyr Gly Val Lys 
225 230 235 240 

Ser Thr He Glu Asp Met Ala Arg Trp Val Gin Ser Asn Leu Lys Pro 
245 250 255 

Leu Asp He Asn Glu Lys Thr Leu Gin Gin Gly He Gin Leu Ala Gin 
260 265 270 

Ser Arg Tyr Trp Gin Thr Gly Asp Met Tyr Gin Gly Leu Gly Trp Glu 
275 280 285 

Met Leu Asp Trp Pro Val Asn Pro Asp Ser He He Asn Gly Arg Asp 
290 295 300 

Asn Lys He Ala Leu Ala Ala Arg Pro Val Lys Ala He Thr Pro Pro 
305 310 315 320 

Thr Pro Ala Val Arg Ala Ser Trp Val His Lys Thr Gly Ala Thr Gly 
325 330 335 
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Gly Phe Gly Ser Tyr Val Ala Phe lie Pro Glu Lys Glu Leu Gly lie 
340 345 350 

Val Met Leu Ala Asn Lys Asn Tyr Pro Asn Pro Ala Arg Val Asp Ala 
355 360 365 

Ala Trp Gin lie Leu Asn Ala Leu Gin 
370 375 



<210> 10 
<211> 1134 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: mutant 
ampicillin resistance gene AmpC21B 

2 <400> 10 

% atggtcaaaa cgacgctctg cgccttatta attaccgcct cttgctccac atttgctgcc 60 

£ cctcaacaaa tcaacgatat tgtgcatcgc acaattaccc cgcttataga gcaacaaaag 120 

m atcccgggta tggcggtggc ggtaatttat cagggtaaac cttattactt tacctggggc 180 

K tatgcggaca tcgccaaaaa gcagcccgtc acacagcaaa cgttgtttga gttaggttcg 240 

K gtcagcaaaa catttactgg cgtgcttggt ggcgacgcta ttgctcgagg ggaaatcaag 300 

e ttaagcgatc ccacaacaaa atactggcct gaacttaccg ctaaacagtg gaatgggatc 360 

O acactattac atctcgcaac ctacactgct ggcggcctgc cattgcaggt gccggatgag 420 

Kl gtgaaatcct caagcgactt gctgcgcttc tatcaaaact ggcagcctgc atgggctcca 480 

H- ggaacacaac gtctgtatgc caactccagt atcggtttgt tcggcgcact ggctgtgaag 540 

J? ccgtctggtt tgagttttga gcaggcgatg caaactcgtg tcttccggcc actcaaactc 600 

=3 aaccatacgt ggattaatgt accgcccgca gaagaaaaga attacgcctg gggatatcgc 660 

° gaaggtaagg cagtgcatgt ttcgcctggg gcgttagatg ccgaagctta tggtgtgaag 720 

tcgaccattg aagatatggc ccgctgggtg caaagcaatt taaaacccct tgatatcaat 780 
gagaaaacgc ttcaacaagg gatacaactg gcacaatctc gctactggca aaccggcgat 840 
atgtatcagg gcctgggctg ggaaatgcgg gactggccgg taagtcctga cagcatcatt 900 
aacggcagtg acaataaaat tgcactggca gcacgccccg taaaagcgat tacgccccca 960 
actcctgcag tacgcgcatc atgggtacat aaaacagggg cgaccggcgg atttggtagc 1020 
tatgtcgcgt ttattccaga aaaagagctg ggtatcgtga tgctggcaaa caaaaactat 1080 
cccaatccag cgagagtcga cgccgcctgg cagattctta acgctctaca gtaa 1134 



<210> 11 
<211> 377 
<212> PRT 

<213> Artificial Sequence 
<220> 
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# 



<223> Description of Artificial Sequence: mutant 
ampicillin resistance protein AmpC21B 

<400> 11 

Met Val Lys Thr Thr Leu Cys Ala Leu Leu He Thr Ala Ser Cys Ser 
15 10 15 

Thr Phe Ala Ala Pro Gin Gin He Asn Asp He Val His Arg Thr He 
20 25 30 

Thr Pro Leu He Glu Gin Gin Lys He Pro Gly Met Ala Val Ala Val 
35 40 45 

He Tyr Gin Gly Lys Pro Tyr Tyr Phe Thr Trp Gly Tyr Ala Asp He 
50 55 60 

Ala Lys Lys Gin Pro Val Thr Gin Gin Thr Leu Phe Glu Leu Gly Ser 
65 70 75 80 

Val Ser Lys Thr Phe Thr Gly Val Leu Gly Gly Asp Ala He Ala Arg 
85 90 95 

Gly Glu He Lys Leu Ser Asp Pro Thr Thr Lys Tyr Trp Pro Glu Leu 
100 105 HO 

Thr Ala Lys Gin Trp Asn Gly He Thr Leu Leu His Leu Ala Thr Tyr 
115 120 125 

Thr Ala Gly Gly Leu Pro Leu Gin Val Pro Asp Glu Val Lys Ser Ser 
130 135 140 

Ser Asp Leu Leu Arg Phe Tyr Gin Asn Trp Gin Pro Ala Trp Ala Pro 
145 150 155 160 

Gly Thr Gin Arg Leu Tyr Ala Asn Ser Ser He Gly Leu Phe Gly Ala 
165 170 175 

Leu Ala Val Lys Pro Ser Gly Leu Ser Phe Glu Gin Ala Met Gin Thr 
180 185 190 

Arg Val Phe Arg Pro Leu Lys Leu Asn His Thr Trp He Asn Val Pro 
195 200 205 

Pro Ala Glu Glu Lys Asn Tyr Ala Trp Gly Tyr Arg Glu Gly Lys Ala 
210 215 220 

Val His Val Ser Pro Gly Ala Leu Asp Ala Glu Ala Tyr Gly Val Lys 
225 230 235 240 
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Ser Thr He Glu Asp Met Ala Arg Trp Val Gin Ser Asn Leu Lys Pro 
245 250 255 

Leu Asp He Asn Glu Lys Thr Leu Gin Gin Gly He Gin Leu Ala Gin 
260 265 270 

Ser Arg Tyr Trp Gin Thr Gly Asp Met Tyr Gin Gly Leu Gly Trp Glu 
275 280 285 

Met Arg Asp Trp Pro Val Ser Pro Asp Ser He He Asn Gly Ser Asp 
290 295 300 



Asn Lys He Ala Leu 
305 



Ala Ala Arg Pro Val Lys Ala He Thr Pro Pro 
310 315 320 



Thr Pro Ala Val Arg Ala Ser Trp Val His Lys Thr Gly Ala Thr Gly 
325 330 335 

Gly Phe Gly Ser Tyr Val Ala Phe He Pro Glu Lys Glu Leu Gly He 
340 345 350 



O Val Met Leu Ala Asn Lys Asn Tyr Pro Asn Pro Ala Arg Val Asp Ala 

S3 355 



360 365 



Ala Trp Gin He Leu Asn Ala Leu Gin 
370 375 



<210> 12 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 12 

ggggggtggc catcatgttt gacagcttat catcg 



35 



<210> 13 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 



16 



<400> 13 

caggctgaaa atcttctctc ate 



<210> 14 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 14 

tcatccggct cgtataatgt gtgga 



<210> 15 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: pr 
<400> 15 

atcgcgtccg ccatctccag 



M= <210> 16 

03 <211> 25 

Cl <212> DNA 

O <213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 
<400> 16 

aaaaccatgg tcaaaacgac gctct 



<210> 17 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
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<400> 17 

gttgggtcct ggcoactagt acttc 
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